Diabetes mellitus induced inhibition of glucosaminyl N-deacetylase: effect of short-term blood glucose control in diabetic rats.
Inhibition of glucosaminyl N-deacetylase activity, a key enzyme in heparan sulphate sulphation, may be involved in the development of late diabetic vascular complications. We examined the effect of short- and long-term metabolic control on N-deacetylase activity in streptozotocin diabetic H and U rats. Spontaneously diabetic BB rats were included in parts of the study. Over a 3-week period blood glucose was maintained at predetermined levels (6-10 mmol/l or 10-20 mmol/l) by insulin treatment and then during the final 2 days rapidly reversed in half of each group. In the U rats, the hepatic N-deacetylase activity significantly decreased by 10-15% following short- and long-term poor metabolic control and the inhibition was entirely reversed by short-term good control. In the H rats a similar, not significant, effect was seen. BB rats in long-term poor control showed a 10% reduction in hepatic N-deacetylase activity (p = 0.003). Glomerular N-deacetylase activity was reduced in U rats after long-term poor control (p = 0.004) but not in H and BB rats. There was an overall correlation between urinary albumin excretion and glomerular N-deacetylase activity (r = -0.60, p < 0.0001). We conclude that diabetes-induced inhibition of hepatic N-deacetylase is not restricted to the streptozotocin diabetic model, and that short-term blood glucose control is of major importance. Genetic factors and tissue specificity influence the vulnerability of the enzyme. Finally, the study suggests an association between N-deacetylase activity and urinary albumin excretion.